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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a manufacturing method of a high 
performance field electron emitting device capable of preventing damage of 
CNT occurring during manufacturing process and sufficiently holding an 
electron emission characteristic indicating a large current density at a 
low CNT original threshold. 

SOLUTION: In this manufacturing method of the high performance field 
electron emitting device, in manufacturing the field electron emitting 
device using the CNT as an electron source, a manufacturing process of at 
least a part of the device includes a protective film forming process of 
forming an aluminum film 4 as a protective film on a surface of a CNT film 
2. This partial remaining conductive protective films (aluminum films 4 and 
40) protect a CNT surface structure for giving a large effect to the 
electron emission characteristic, thereby sufficiently securing and 
exhibiting the CNT original electron emission characteristic. 
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nwitoia© kh—otmni-zztz 

[8B#Jf3] »J**lXtt2B«©«#B^»ttiBB 

©«56*«feK*»v^r» fHEBWBMtxa'eHU «tb» 
[18*^41 m^m 1 ~ 3 ©wi^-ofcEm©®!?- 

S^-tttt}§fig©»ig*i5fetcS3^-c, fllB««]B3&*IB 

[?8#jg6i is^is 1 ~ 5 o{srtud»— oice«w>b# 
m*»ffl8B©Bj§#tefc*5^-c, 8&E«s&fci/cr 

tomtom. 

[IS*^7] B##6E«©fi#B?-;fctti&fi<D»>g 
#8slC*5V*-C, BET/U5 = *Att. ifr>6 0 0nm 

II8#J1 9 J !8#>S 1 ~ 8 ©{5JixA»-ol;:!E«©fi# 

lis^is 1 0 j mxm 1 ~ 8 ©Rh^-oKE-®©® 

JMB*»fflBfl«>»ifcJfifc|;:*5V*-C» BBKSIgK:*tL 

imxm 1 1 ] mxm 1 0 ie®©®#m^fttasm© 



Bit^SHcis^-c, fifrBy- h&s fetors 
tttti£B©S&*£. 

[f8#>s 1 2 1 §8#jg 1 1 B©rom#@^ fttbgB© 

BJftfflfcfcisvvc, MBSSSKSrltiisr yv-v^yX 
fc«#«*ftttJ£B©Bi§;friEK:fc^T. iwb#-#> 

iTg[;&-#v^/? L 3.-:/&g^fc?^:✓lc&!s•t- 
=fr?-Sr t Sr»«t-*-5«JH8^*ffli6B©B3t*jSfe. 

fcBffB^ttWBBottt^ffilcJs^T, BE*-*^ 
•*V ?-a-^©iEBKa#i-5«lE«WK«rBAXtt« 

IfiS*Jl 1 6 J iS*3S 1 ~ 1 5 ©{5jn-i>-o^f5«<D 

#»t-f-*«#m^0cta$SB. 

[M*4( 1 7 1 B*3S 1 6 EB©B*®-?»ffl^Btc: 

imxm 1 8 j mxm 1 7 Eit©a;#s^&ffl^@ic 
its*« 1 9 ] §s#js 1 8 ie^<om#«^ftta^gic 

BttRtfBJfll $ fix v > Sit Sr^a 1 1-5®IStfi:^-ttffl 
KB. 

[ W*« 2 0 J i!J*Jl 1 9 BBoSISiB^ttttlKBic 
fcv^T. MEiffe^K. fliJBy- h^m^, &0tS5E»S 
Ko-ffB^jgs $ ixx ME* -sK v+ / f- =u - ^Sffl 
i-5S8^Sr*r-rS w b «r»«t 1-5f|ffB-?JkfflBB. 
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it j**— ft mnmt vmcmi btiztm 
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im*m 2 4 ] 17-20 ©^wi^-oice* 
^sjHi^jttffiafiBJcjsv^, *y-Kiai»xtt*-# 

rs«#m*#tH36B. 

2 5 ] tttiim 2 1-24 ©<6r*b3ft»— 0{CE« 

mm, *#*^mm, Ttv^mm, *tf*i/T*y 
u-mmi, Gmmmmmm, wsog (s P i n 

on Glass) <D 5 *>©Wix4»— oft|J»t LTffl 

v\fc £ i fc T««JMI?ftlliSB. 
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fcrsiwa^tttas&B. 
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KttfrftKHTS. 
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So 
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[0 0 0 7] ^oT, CNTS:S^SfcLTffl^fcfl# 
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wt3&$%x.bH5. «i:*BCNT-ett, ®m$G<D# 
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[000 8] £©i54W»K*jlWW*<< 

^^tt^tiO-c, Kitxa^ica* 

So 

[0 0 0 9] 

[R)BSr»ifci-5fc«)<D^a] *»Wfc.k*iri* cnt 
[0 0 1 0] X, *3K«lcJ:*Ltf* ±IBS#®^affl» 

a, SRteaxa, s^x-^sxa, ^yx^^y^y 
^xa, ««. /7Xv, na v xttwnotttit^ 

hid«(Dxao5*>^^< kb-oimni-zn 
[ooii] 5E«c N *«w^ijiHt, ±mmtifr(Dnft 

[0 0 12] *0;iT, *»WK:J:*itf, ±iBfsr*ia>-o 

[0 0 13] *«W«^J:*ni, ±ISW^-0(D® 
RffdS6 0 0nm£il±-Cfc-5rtW:#*L 

[0 0 14] xic, #*wicj:ixri, JblB0ttb*>-oG> 

F^t^-rsxasr^tfWiLa^ftwssBojiss* 
[0015] ijott, *»w^«ttutf, ±iemti*>-o 

^7 x^icBs-rxa^^tf eftwrattSBastt* 
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[0 0 17] Hie, *«Blcj:titf, immnvmau 
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*»*+axa*«tfW«^*assBoaBS*ife3»» 

[0 0 18] *5Silc«l:ti^ CNTSrm^lc 
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t & bast- ^vic bw-j- a xa* a s#@^»ai« 

Bo»Jt*ife3ft$#e,*t5. 

[00 19] flfcfr, **WlcJ:ixtf, CNTSrS^KK: 

*CtTr/w$=i>A<D»&^Sr»rii-r5xaSr*i-5 
[0 0 2 0] Efc, *»WICj:tttf. CNTSrS^MI- 

fc«a*»^sxa**r««ff*-r-a[ttjifiB©«3S 

[0 0 2 1 ] X, **WJCiiitf, ±IBfpItt^-oom 
#«^»ffl*Bo«3S*ftlcJ: 9fW*tufc«*«^ifc 

KB^ft&tt«. 

[0 0 2 2] rtoSfftt^ttfflSSfi^^v^T, flHURtt: 

mtmrntstix^zzt, &mm, r-bmwm, rxi 

[0 0 2 3] *»W«cj;n«, ±IEfir*td>-o<o 

*fflJSB*5»e»iiS. rlx6oa»a^ttHl3SB«c*5V^ 

XO^SOG (Spin on Glass) <D?h<Dffl 
[00 24] X, #!5Wlc J:*itf , ±8Sftrtt*»— ooa 
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300 t»i(o»M*fi:Tt3Efet5: t > mmm 
m$s%m$z*4 5 ot:w±<D»ma*#T-esfe 

[00 2 5] 

[0026] s^ic, ^^om^m^ai^^iajg 

[0027] r<a#$Bi7iMx@-ett, 

ao&xa, m$mxm, -fyx^&mx 

J-i^^y^Vi/X^^S^fT^XS, UiSxhM 
^v^bS!^, l^* h«tt©xa<0 5fe^J>fc< 

th-i&mfi-fZo x, «M»uriixaTrtt, «rjb 

^CNT O^® led & ft*: 7 * Mlffi-f X 

-fSxmSrHfrl-** 

[0028] t(om, cNTzm+mtm^izm&m* 

It^f) JRtea-f 5r£-CCNT£ wicf- $ is K & 
Mi-^XSSrHtTUfcD, CNT^ffil:7^^^!)A 

[0029] Z<D£? ft«»«^»ffi«ttO»Ji*«feJc 

[0 0 3 0] ±»UfcK»fl=^J:titf, «HK-CBiF-tt 
ffi«H4fc*£ 5 C N T«ffi«iSS:«ai-5 

6. X, «RR#«tBteS:»ot§3\ *y-KE«o« 



aa«FBlc4S. Sic, «JMmfcffl««ic*5vvc* * 

***tirv>jirf, s«, cnt, ^troaK^fse 

uasB»c*5v^, «aK-ca*>ttfccNT±tci68dRt 
nfccNT±te«i«iy-h»fWi:ftajBu «b 

iigJSPitt, WitfCNT^IftlMiastti-S^t-rc 

cNTi sai-r s r t v&mm<Dmm®-&<D*&*& 

[0 0 3 1] roj^K«rSl«l«^^LTSOG (S p 
in on Glass) i Lfc»g\ #*ttHt&tWR 

a»»ricxaic*5it 5cnt <o»«mj: j: sma^k* £ 

[0 03 2] 5!lc, MUROttft £ LT*3ttt»IB*ffl 

aox*^iiiDL-tL*5. J*Rrfc&jftUR 

5o X, pay h^o-fe^lJiJ:9J|68«Sr|ft*-t-5»^ 
leaver fc* lft»RSrlift*-rsfc*<Da«ttX^^- 

[0 0 3 3] rniC^U »RRW»»fcLT«*tt« 
(c|»*-r5f«S:^+fc©-e. SWBIiKt*©— «at%i 
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RU z titfm&Wi\c «fc o x S $ its * v * y ft&S. t <d 
®&&®m Lx&&mtmft-rz £ o tz-t m&^tt 

[0034] fmmvttwk vx^tm^n-m 
v\ auK^^ajg, r^y/tam, oi^^r^y 

Xli'iy/^D^fv (BCB) SfJiiTNfc 5 
[0 0 3 5] X, *y-T5 K»*tt«t»*fctta**r# 

PSB«rJgfifc-C#fcv\, HK. BPDtf80*ga«:jl.iiA/-ej& 

8ttf4 OOtiiftV CNTiS^ftL-Cfi^roSctb 
[0 0 3 6] aitf+S'aMoate, «3*KD»ffi*m 

©#7*S&£ffl^fcFED-m7*n-fe;* 
[0 0 3 7] *T*8&&&tttJii<0<&-a\ 9Kife«lw««H»K 

FED<OJ:5<CJIS^/V/SrS^raii!iiaic«l» 
*9. KflS&£#4 0 OtJtiB^fcfc, CNT*iML 
[0 0 3 8] i*Jf>7?^-l-«Ol^ -mc 



F E D "Ctt^i * y 9 W&WW&X' f 1* IC « b O # 

[0039] 7/V3)-U'Vti&«r^r-r5^^= ! ir^T^ y U 

fflitttf ft < „ r *UC i 9 2 m m~ 1 0 0 u mgA<0@ 
Krt>ft#fcS;We>*t5. £OJ:»ft$m*FEDK: 
SJILfc**. ±»Ufc*y>f 5 KWJR, 3i**5^t 
fit, 7«MI§, 7/t*u^#te£WL-cw«tv^iK 

fiox 5^ *-yn»j*ic«i» T^&^y- h mm 

i^mxi>*). TX-<9 h)tttl&.±*;X*imxh&. 

— /M13S2 0 MmtC*H.T?UBS 2 0 n m©^&ICT^. 
^ htt«rl fc-ef , JLSISSOMmco&g-lCWtT^^ 

[0 0 4 0] r.Hbro»SK«-*]SrCNTS^-jBi»c.affl 
Lfc^, fffl:[BA^3 0 O'CgJlT-CfcttfiCNTO^ 

gtiliJCS^feixS. FED*^5^S«K:jgj«Lfc 

■f-s^e-n tar 9 * tmtitt v ^ .t 5 i-iaaxib «rs^d» 
KU<eitnwt*e>4v\ si<kasa 5 3 0 onctfiat**) 

iw»»»«»«a*«<l-*.ri:aj-c*6. 

^-dr^^tCOVN-Cfc, ?d&a«£3 0 0tEtTlC(S< 

[0 04 1] ^'/*/^nyfy (BCB) »^<o^ 
SEft?&aiS2 0 0^3 0 0 < Cro46H-eCNTO^ 

*tt«r*ri-5fiB®^-efc5fc». CNT*fflV>fcFE 
DlraU-CVS. BP*>. *<)s-/*s9Tx-f?-y (BCB) 
ajg-Ctt^ SOCC-CttAISKlcHii^-r^Cir^or 
fiBT?fo9, r©it<0Kffitt/h$<, cmcj;9^w 

«W»©iWWB1>3BlcJKW«r4*.*fc«>. 3 0 OlC^T 
-COiR*!ia*SSF* ^\ X. ^sV*s9v77-V (BC 
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< , mfmmvmm^mmifxiz. * sns&® £ 

V\ Sot, ^^D^ry (BCB) fflflgtt, F 

[0 0 4 2] Sff®^ikUiS5eoS!3t*ffijc*3V> 

fc«aat©-» Srfb^ y V ^TBS LTSHWfev * C 
[0 0 4 3] £*Ttt, »od^SB*«t#IHLT«*B 
[0 0 4 4] QHkfll] 01 (a) - (d) 

d p d) <0«3BxataBfSiJlc*Ufc«B»raa-c*>5 o 
[0 0 4 5] HI1 (a) lC*<5ftamoxa-Ctt, # 
7^Sfil±lCCNTK2Srfiaei-5. CNTR2I1, 

S 1t V t -Cffi^; £ ftT <^ So c 

#5*Sfil±lc*«-faa\ 3*^Htf&AJbfcCNT& 
MUtd^CN T±X«^fy ^Sffi 1 ±\cs<4 
»J*U CNTXttCNTX^'f V^Sr^7^S*El 
±|C<E* b-CH^-r 5*ft*"C CNTH2 Sr*riJ-C# 

So 

[0 0 4 6] H^lc* CNTK2ttjRS#Klttmiiat3 
ft^tfl^S. r<D«*MJKi3Wu »»l^/y-h/u 

ago 5 o««±-e*a»xtt»«o«rt*«r i ft&m 

CNT«2 0»B36»b-««#iaLT*5 9, iifftES 

©5ffK±0»*"CJb8CNT#*BA>e)Ji* 
tHt, Wmm^fcO 1 0 0K 

rcrtttt«B«3g3ti*A/-cv>s. r<DJ:5*« 

BS:*fcrr/u$=«>AJB4Srft»'r*vtfiai (b) IC 

[0 0 4 7] Ull (b) lC^L^2(OIg|C«5r/W 

^*»*-KllD«MI«^«*lf-AJ||# % 



US W8) (DO. I«^bi0 0«©«l, #£L< 
tt2«d*6 3«©»H^*. fiU £w-C<0&J9i: 

»Lfc#&<D¥*&R£i LT3e»6. DIMS <o 
0. OOfS<0«5H^TyV^-!>AR4£tf£ 

AR4 A5CNTi2$:ISotV^vW^Et5 
*&fcfi£9»<5. 7/V^-?Ai4 £>RJ?£rCNTjE 

^®^JC(tCNTK2Srr^$ = !>iHJK4^^li:« 

[0 0 4 8] B^fc, :rwr;Kn-)Ai4©if 

So «S*.tfCNTIR2 4:18a[Lfc«lCCNT*ffil^Ji. 

S„ -0«ffiTr/w*^>>A«:^^V^L/cii^ 
***tfcCNTK2ic»L-cryi/y^Srtr5ry>^ 

i/xg-c^y 7 x-^ic i s«&a> ^> c n 2 

Sfc&lCtt, 7;V$ = ?^y^S:6 0 0nmK±© 

i r ~ ? A*/* y * <&RJPtt¥#fc:«4>-c# So 
[0 04 9] Hi (b) fc*1-ttfc«r»fcfc, XA'Ss 
#AK4±la83fettl^;* ^MLT^CNTI2 

^taifcST^Hi^xawftia^aaftari 5 

T*6**tti'$>* h*fMRl*Nt£U H l (c) tc 
^"f«88S:#So 
[0 0 5 0] IDl (c) \C» Lftm 3 CDXa^S^ffi 

■or*, r^5 = *A»4*aanfc»»ttica#LTJ8 

9, ^W»»K^TttCNTR2*ffiCD«W«5a3i5B 
fctiUTV^So «iNB«iS3ttT/i'5^»>AR4 0Jg^fe 

h»5fe*-C©-*OXaSrftTt>»aFU -COC 
tfl3t2cffl«^a«« (SEM) ICJ:5««-C»BL 
5^io CNTR2±07^^!>AR40Bl*tt:, « 

3 tfBffl LTV ^SttRT-CWt-lffiBlo T V>T 

^o 
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[0 0 5 1J tZ*>X* Z<Dmi (c) 

#7*s«i£0i (d) \c7F£tiz>m4<Di:mz&z> 
&£^T&#**y-^5£#ft£Bi-* 0 

5 9 jE<D»v*WE»cft * X o 

y— K^u- h 1 0 0 Affile 1 k Vtf>®E£PP 

^y-vsfcJHfeS*. ABoSftlctttUtt^e oft 

®#S*#ffi£B<D*iS»i&f*, latyftLtffiffl 

[0 0 5 2] ro**«i-ewt««RSrr^5 = i> 

[0 0 5 3] [|dlM2] HI (e) v (f)tt, #38 

«£UC\ 5fc<Oliil (b) ^20I8Miai (d) 
Of& 4 5 ttffi fcftffl $ tl * r $ ~ * A *5|& 

[0 0 5 41 HI (e) l^-t*^4(OXeicRS«fi8-e 

\C S CNTO»Wflt5S3*C«^tt*Swi:lC±9*«l«l 
iB3<&-ttfcft!K «T-»ffl«lfi^ttjRfcLT«fc*L 
So Rfc* x$y#B*fcJ|iLfci 0nm©7/K = 
*AB&4£!;:7 h*7«KJ:9»*UiacU 
+* r tic <k 9 IfrMttBSSBi: LTftfls-r*. 
[0055] :ttl:^U Hi (f) i^-rsisoxs 

£«*#!»-?»* ftHKt LT<OT/P^ = l>AK4dS«f 
fctC»ja«g3Sr^bfc«t?fe»9, HI (e) K^T 
g 4 WlgCft £ ft ffi t (Sl«^r A/ ^[)Aj|4^f 

Lfc&lcJC^*-? 3 0 0 t:j^±lc^DfKi Lt/yv 
R4£3g&£i*rS 0 - O^ffiTcor ^ 5 - * AR 4 l*K 
icSSEKJ: tt»*.ftl*»*Mc## LfcT/v 5 = $ Aifc 4 

^ti5T/U^^r>A^4 0^acDfe5^O«, »ftlflt£ 
ffiffl-f*o 

[0 0 5 6] [2tttfl3] i2 (a) - (f) «4, #38 



MRS* LfcttKlffSB-Cfc So 
[0 0 5 7] C^-CWt, 5fe-j"*lG>ISi:l/T\ #7* 

mm i ±k* h y^-fmzfj y— ks&s 

^U B-2 (a) fc*3H*»«*>»«B* £tflc(3 2 
(b) iC^£tlS02 (a) ^COA-A' ^IftOflBffiBf 
BB fc* S ix * J: 5 ft # y - KEiR 8 ©/< - > £ * 
So 

[0 0 5 8] fcfc, g2Mg^lt, *y-KEH8 
±fcCNTM2«fc*U 02 (c) 
CNTK2 «S±lctKMIIiK 3 £ JxfcttIB 
So flU ^C"COCNT82tt v * :/±tf>*y 
- KBM8 ©♦BBLbKHt^Mi-i fc ft< #«4*i"Cv* 

So 

[0 0 5 9] M^, »3<OXSfcUT, H2 (c) 
2©XSIC«^ttffi©^7^S«l±-CCNTR2aB 
0«JWira[3«^»»«r«oTa3ttt^^ h£&* 
Lrg?^^Srfi : 5w^^<tO, 02 (d) IC^^HS 
£3 4u^* MJf9^»«SnfcttlBS:»6. fib, ^ 
r-ettCNTR2 t hR9 t(Dfi4 0*5l Mm^: 
ft* J: 5 3 LTVNSo 

[0 060] 3l#8fr>T, I40IS^IT, 112 

(d) (D%3<Dxmc&z>w;m<Djf7xmtiii zm+v 
-j*m%$im*T?7;i' j^mm u 02 ( e > ic^ 

Stt* £ 5 iCftSKt lt^7/V ^-!>A|g4 v&x 

hm 9 Litfom mm 3 ±0^*^*9 Lyb^ 

1 0 0 nm"Cfo* 0 

[0 0.6 1] Z<D1£ S m5<DXmtl,X, 02 (e) <D 
«4<0XS^«*««O^5^SIEl^*5lt*U^ h 
R9*»MttK-e8fe*LrH2 (f) (c^$n*i5ftu 

«ffi*»*. fiP^>, r r xcni&m £ tltzT/^ ^ ~ £ AR 
4tt, BB«B«»Ta«)ixLTv^*o-C, MMtt^T/^ 
^r)Ai4^)T«i:lSUu^ hR9ds»«$ix 
SS> M9±OT;v^^Ag4 hi 

9fc-J«K:Bfe*$tt* Q a^lc, ^co^fettyyh^^ 
i:i*«ix*1><0Tfe*o 

[0 0 6 2] ftaiC, 7/l/^!>AK4tty >»*-cbs 

*ufc±-c«^-»a*atL"ci6ffl^*. r/u^^ 
^ttw«Btu-c««-et*. 

[0 0 6 3] [^JS^4] 03 (a) - (d) II, 
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[0 0 6 4] 03 (a) IC^SJvSSU^X 

®^H2 (f) fc^LfcttfciHCT*5*>T\ 

[0 0 6 5J 03 (b) JC**Jx5»2 0XS-Ctt, 0 
3 (a) eflHtoSBKstf^t'W, r*!)A<*MI. 

— Ofcl O^mJl^ftSJl^K^fc'^-hU 2 00 
*ffifc2 0 0nm»tfca«fc5fc&JR (Witf^^^ 

[0066] z.<d&, @3 (c) \cmztiz>m3<Dxn 

•?I4, 0 3 (b) ^$tl5ttffi<0^f7^SSl^*5|-t 

fy^x^^^H2«t5 0 :r-ciiCN 
T (D&mmm 3 _bic T ;u * ~ $ J»m 4 \z «fc a RBRtf 

30»ffiI«l/^\ X, CNT^2_bicB^ 
»»il0fc#/frr5»£\ -®icCNTM2i:j?6gd^ 

So 

[0 0 6 7] 03 (d) \C7F£ti2>%4<OX 

mv\t, 0 3 (c) \cff;£ftZ>ttm^tetfZ>3L^ 
-/H 2rt<aT/^~?i^4£y ^^coT/i^-? 

gUgl OXtfy-h&ttBIl lSriPXfSttO^ftS: 
[0 0 6 8] ££5^ WC103 (c) K^£*l53S3 

ds*>5o 03 (c) (DftmxFEvt Lxi&m-rzm 

£\ FED<o»S*8»tt"CKSgi#*rr*i:*(c:JCS 
**1 O^PattU y-hitii iat/*y-K 

£+6. «*«3S3^BaLfc^-e«BEWaPS:ffjl: 
U 0- 4 PaWT(Oii5S^i-LT^e>ii«co®if^ 

[0 0 6 9] CHffi0i)5] 04 (a) - (d) ft, 



^S^KSxm^^pgrSUtc^ L^Wffi»f®0-efc5o 
[0 0 7 0] 04 (a) fC^JxS&lcDXg-m, 0 
3 (a) teS*Lfcttffl*>« % «3^O*ftg^l0£#ffi 

Sftfcttffi*:^*, i5y^*-/H 2(DiE&I42 0m 
m-C?lO&$tt5Mm-Cfc£o fit, ^^T«03 

(b) O^2M§(0J:9l:^hS®gl lOfttt 
frbftvv Mttoffiggi o & LTf4, «3ttt^^ 

n^x^ (BCB) »J|^SHf 6>tt6. SftNfOaftK 

a> h <D<t¥tt&{t h &mm t * 5 % ~ 9 &m 4 ic <t 

[0 0 7 i]&tc, 04 (b)ic«S;h,3»2tf>ig-c 
04 (a) id*tfcttHB©*ffijc^/^y^ssa-cr 

[0 0 7 2] JElc, 04 (c) t^$*t$»30XS"C 
14, 04 (b) Kir:L1tVtm<D>f-hmW&l 1±ICU 

[0 0 7 3] fcfcfc, 04 (d) l£^£;h,£J&4<OXg 
-Cte, 04 (c) lC*Lfc«JB(03i$ y**-/H 2ft 

K4 ££y ^m^(orjv^z=.^ jum^v^^m^m^ 
[0074] i$mw 6 ] a s mmw 6 

LT^Lfc&m0-?fcSo 
[00 7 5] ^(DFEDJ4, SftOC NTJK2 

s«i±icra(H**3^r2»5cEy9Sttr*5?), cnt 

AK4jJ5/N 0 ^-^v^$iXs CNTl2W7;^;n^ 

4 o^ift $ nfc a y * i <n&m±w \zmm i 
^y^*-;n 2±^icy-h^®jKi i*ssii[*rRifc 

[0 0 7 6] wOFEDICioV^, T/V^-»>AK[4 
14, CNTK2 0«jasnr*V^«»-Cf4^7^atEl 

cnti2 <D'&mmm 3#iui t * o r v ^ «. 

[0 0 7 7] »i«7]B6 (a), (b)tt, 
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So 

[0 0 7 81 06 (a) iCTFZflZmKDXUT?^ ft 
fiBflSig 3 *r*pt- -5 C N TBI 2 ±|CT>^ - * J*m4 left 

tc, H6 (b) K:**Jx5»2©xa-ctt, »S^5 
oot:i 0^^aS:tT5-i:l-J:9, f^y§4i 

V&Jg tCNT!2 *CD$i5i £ LT«*»« 
[0 0 7 9J »J6«8] B7tt: x #38W<DgSi« 8 
ffi-CT/w^ = * AR4 eoflgHcmiMMB*^* J: 9 lc3 

[0 0 8 0J CNTR2©ifi«KliB:AXtt« 

1-*CNTR2©a»«3t3'CMlC«*^*«t»U m 
ftSo S^IC, $9M7/V^!^A4 3 0ft»JC«# 

[0081] *mw<Dmmm9\c&2>mR 

[0 0 8 2] *tf>^-hftfcJ;0IPC£2OMm 
O^aK^S/T^y u-h»agSrH3 (a) lc**1S*W 

o^mt iTi-i o»a*urd*e>aa*fr 7 ot;-? 

[0 0 8 3] ftiC, 3 6 5nmO*Ml:J:9lOO- 
1 00 0 [mj/cm 2 ] 0>ttffl-C»jfe T/U* 

[0 0 8 4] rr-c<Dagft^B-r5j»*aa(o*#tt, 
Si 6 ot-cwdw^wg »IS2 0 otvn 

6 0^> fltl&*ES 2 3 0 t-CttJrtKWIH 3 0 



[oo85] m&zhttmugt?b&=-tf*i/T* v v 

-UMBtt, 3 0 0t;&±<DlH»££#*> v K*J:t>fg 
MftV>fctf\ FEDOiSftSaT'C^Bf^tartB-Cfc 

NTR2©MfcJ:5£ffcfc£i:fcv\ JElc. Sif?$(D 

^f£tt# *#ffl^r&Sl£-f 5 ritC«fc»3CNTR2<D 
[0 0 8 6] [Htt«l 0] *38WOj|H«l 0lC«5 

®#@^*ta«®^$iit^&rt:, jaifcBa (a) ic 
7F-rmm<ommcimmk LT^^i^^t&^-r s 

^Mn^y (BCB) »IB«r»«i-*xa-e*> 

So 

[0 08 7] jfc1\ *tr ^~hi£|;:J:!9J?£2 Ojim 
^y^nyry (BCB) MB*B3 (a) 

1 300 EHEfcl/t 30-1 2 0»»f&LTa>&fitf 
7 0 t-C 3 0 y) RJfti- 5o 

[00 88] ftlC, 3 6 5 n mCD^jH^T 100-1 
00 0 [mj/cm 2 ] <0ttH-CB3feLfc«. H*0!I9 
Oj§£&P!«fcSlfctt«:JBvvC 1 1 0»^i* 

sftra-cafcbfcfL ^ifcSrtToTa^sfttci sot: 
[0089] r ci?owkij:»i-afi«ai©*f|:fcjsv^ 

*AMMtf 1 5 O^C-CttiPSR^Kl 2 0^ ;traf?*m&3 

o ot-cttno^im i oft*n&b~tz>m&&Wn*vz 

So 

[0090] »rtShfc«wi-c*5^y/i/^ b^? 

> (BCB) «J|gtt, 3 0 0t|^±(Dl|itt^, R 

»rfB-o*>s. &<tm&&4 o ot:aftt>**-c4v^ 

fcfc, CNTK208!fta*K: ( t5*<IS 1 bfe[:ftV\ 
[00 9 1] -tr-C, ±»Lfc^^u^#t&Sr#-f 5 
x.#*i/T9V 1s-hmmRTJ^y*/i/*ti7<Tis (B 
CB) ffiia^ffigMMLtCNTl2^V^ 
tt?tt£, 4 0 0t:tf»HRHeftL*:#»-< $ KttlBlcJ: 
S*6ftR«rJgfifc L/c C N TI 2 iffl V £ lefc »t 

(BCB) »IB*JH^fc«^tt©»&, y-h«EE$ry 

m 2 ] ^^ofcOtc^tL, 4 0 Ot-CllHRHSfbLfcjKy 
*^^sV«WWjJ5 1 [mA/cm 2 ] -Cfe5:i: 
\'—Vm*$LXl'<l<'Vis9u-?Ti' (BCB) $J?g£/B 
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$ K«ffi*fflV^fca-fttTttCNTH2^k*5±i:T 
[0 0 9 2] ft, ±36Lfc*lK«9Jttf3tt6«l 0IC« 

frbftvveRtfO-O, CNTtfftlOBSftft^. 
[0 0 9 3] HlC, ±.RLltmMW9RTf£1&Wl OX 
1*03 (a) ©CNTK2±K:|6l«*»rtLfc«aft 

NTg2 SrWJBlfltlC <fc 9 a: * y * UT*»6 

mvmttwtnm^*»tk<, imammvmiRicni, 

<©te©#ftfc J: 9 W»tt*J*-tt«r J* < J: 5 KflM 
[0 0 9 4] JfiftKtmj: LT«*Lfc*4MB 

[0 0 9 5] 1] H 8 tt % HKi«i ucff 5 

--^^ttfcFED ©S**J5fcS: JaSpttlc 

KEIft 8 co^® ^JBjftSBffl Lfc r. t t ft 
oTv*5 0 CNT(B**Wt, 1 «*.«A«iB«)E«±J;0 

ft5i:V>53S*fif*We>*tTV^. &i&BLhlc$s^L 
C N T fcRTtta: * V -/UgiKlCgfiJ l«CCNT 

[0 0 9 6] v4iJR*s*BlcBHl Lit* y- KGtt 
* 5 B»1-5J:5ftxaSr*l6"Ct«v\ ^r^-C. r^T 

4«S:8S*5 i i 4 < - -y ^ iff 5 i i: t 



So 

[0097] cxikMi 2] *%m<omnwi 2Ktt« 

JH) ^5y**-^rtfflHo-»xttt^ttSrBofctt 

[0 0 9 8] IP*» % r OF EDI*, KTIcRW-faa^ 

£WttH5TKWLfc»^fcR|«ftf>0-C, 

-/w 2<ort{BJ®lcttH^(OJ:5lC3i^y^^/i/^ 

4 4*W"*LTV^. Ctf)^ y**— /H£6#T 

gfrtLTfc 9 , x3 ? * /WIg« 4 5 -Ci*-gB:r. * v 
2 0 0 nmJjCOT^? — »>AS:^^y^-ClSaLfca % 
S4^-yo*H/^ h*afl(cJ:9l»*U"Cr/u 

ft^«lcift9, *©*Klctt*yi/K«IB^Bffl1-^ 0 ^ 
5y^*-yPJSffl4 5 0T/U5^Cr^flHR4 6tt, ± 

!>^<*SM4 6±©*/UK»llgftS4 7©— 9toSy 7 h 

[0 0 9 9] ^^"C. wOttfJTK^^X-rlcAST 
^W^Srfir5^> 7^>y^J:9*;i/Kijigj8j4 

/HiJ: 9 t>— W**«^^— hi/^ h§r^ 
«lc J: 9 LT7;v* y ffifoxmtitt* t , x^;^ 

*-^ft«HXtfx S y ^ /HiSJfU 4 5 <OT)V * n 
Att£±KHfc*$Jh,, a* y^*-yUj£aJ4 5JS«<DC 

<tft5o 

[0 10 0] [HJ60IJ1 3] HJS^l 31*. ±3$L*bfr 

*.tf 3 0 o^-C^fe-r^y- hlftlilSti-SS^Sr^ 
[0101] S*tt«fSi^t LT#^ K»IBt»v^fc 

^m+-c3 5 ox;\ztomi-z>t. zti^xmmx 
hiitx/u K«ni*saifetcKfei-s 0 3 o otKToiD 
ft* * xh z h ®^&fi^«rf fefticft ^> <d 

[0 10 2] *ft*T?3 5 OtKi^JOjRyBHcOFED 
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Sr«aw-<5rfc#-c*5. 3 5 Ot;0Jn!R?t>&$#H 
*ft: (£{fc) fcftVMzrc, - 5 Utffi^icjfttf 3 5 o 

So 

[0 10 3] 

axs*iccNTo*a5ic«flwsr»rt-r*««iBe* 

^*B«SrB6ih-r5^t^'et, CNt**«)fiBI-C* 
fc, CNTK±fc»J»HSr««|$-frTH«fffl|5SS:f«( 

*r t -c««ic=«»fli3it*»rt&-c* s jt»c tutu 
jWE»-c& 5 o-e c n t * 4 v \ 

[SI] (a) - (d) *»wosafi«i^«s« 

#«^*fflKBO«3S*fe«)A#«i: LT, #y- 

(ttJMK?ttttlW0>'f'SBfi) ^Migxm^r^Pg 
»JJ^Ufc«ffiWrBH-C*>9, (e) , (f) tt, #38 

#)£LT, (b) (Dftmt (c) <D#«fcfcfWfl£;h,S 

tUSSB^SiSXSSr^attj: LT*Lfc«ffi»a6B-e* 

[0 2] (a) - (f) I*, *»W<0HlS«3fc«SfB 

y- KSUSSrlfcK LT C N Tg|£3£gJ LTj£ 

aw^ttfflKBoaaxasrawfSJ^^ L^maoHrSB 

[03] (a) ~~ (d) i*. #«n<D|£lfc0l4lCffi*8 
R*«*.fc=«ff«3to«^ttWKB©«axSS:a«f 
[04] (a) ~ (d) Wt, *»WOH*«5JC«5a 



[05] ^ffl^eic^sm^m^Scm^s^ur, 

[06] (a) , (b) #»W©jllSW7IC«<5tt 

mmmt »sast zm&vnnm+tkMSiutDm&JM 

[0 7] *»MO||J£«8iCfil5«#tt^ttffli5®<0» 

usfiBos»xao«»»M^»A L^miior/u; 
' [B8] mfeMi i v 1 2\z&z>m&m*tkmmmt u 

So 

1 #y*S« 

2 CNTB 

3 ummm 

5 Sbfc**y-v 

7 *y-K9l*fflLEI* 

8 *y-KB» 

9 US** 

10 Ife&Bi 

11 ^-HWUIt 

12 ^ yZHs—iV 

4i ?9>m 

4 2 *$-9>i3— Y 

4 3 &0«3i7A^:=*A 

4 4 ^ v5-fo—M%&T)\<x 

4 5 ^ y^lSESP 

4 6 7;K^!>A« 

4 7 ^^KWBaS 

loo #y— K:7V— h 



[0 7] 

43 

|^<M,M^,»»,».^ 



-12- 



mi) 



[02] 



[04] 



(a) 



(b) 
4 




(c) 

3 a 

«<i«Mi,,inr; •* 



>1 



W 5 

/ 



^Mttttttttttt 3 



~ ? 

100 
(8) 4 



» 40 



Hi 



(a) A 




4 3 



(a) 
12 



—1 



(b) 



(c) 



3 2 



, M , U , M H ,t«, M 



/ 8 



Hi 



(d) p33i£&kfci>^^ 



(e) 




(f) 





[05] 



[06] 




(a) 



41 

p v^AliU < .AL » M.llJ !l .i i t L_ 



(b) 



psfi! 



42 

4. 
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